A non-commutative algorithm for multiplying 5 × 5 matrices using 99 multiplications
Introduction
In its seminal work [6] , V. Strassen introduced a non-commutative algorithm for multiplication of two 2 × 2 matrices using only 7 multiplications. Since, several algorithms where proposed for the multiplication of small matrices (e.g. [2, 5, 3] ).
In this note, we consider the multiplication C = AB of the generic 5 × 5 matrices: and in the following section we present a non-commutative algorithm for multiplying 5 × 5 matrices using 99 multiplications.
The algorithm
The algorithm presented below was accidentally obtained while implementing Makarov algorithm in a computer algebra package devoted to matrix multiplication algorithms seen as geometric objects represented by tensors. In its original paper [4] , O.M. Makarov decomposed the 5 × 5 matrix multiplication algorithm as 7 others matrix multiplication algorithms but does not gives explicit formulae. By explicitly implementing this algorithm, the simplification procedure of our computer algebra package produces automatically the following formulae: 
m 84 = a 11 − a 21 − a 51 + a 12 − a 22 −a 52 − a 13 + a 23 − a 14 + a 24 
m 99 = (a 12 + a 52 ) (b 21 + b 25 ) .
(100) 
